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in w/hich X is hydrogen or hydroxy: and R is ethenyl or ethynyl; 
are potent, Irreversible Inhibitors of mammalian dopamine-p- 

hydroxylase. Included are pharmaceutical coirtposltlons and ^0 
~ methods for using these compounds to inhibit DH, and pro- 
CD cesses and intermediates used in preparing active compounds. ^ 3 
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TITLE 



IRREVERSIBLE DOPMINE-B -HYDROXYLASE INHIBITORS 
FIELD OF THE INVENTION 

15 

This invention relates to novel compounds that 
irreversibly inhibit dopamine-0-hydroxylase, and novel 
pharmaceutical compositions, and methods for inhibiting 
doparaine-B-hydroxylase • 

20 

BACKGROUND OF THE INVENTION 
In the catecholamine biosynthetic pathway, 
tyrosine is converted in three steps to norepinephrine 
(NE) . Intermediates are dihydroxyphenylalanine (DOPA) and 

25 dopamine (DA), Dopamine is hydroxylated to norepinephrine 
by dopamine -8-hydroxylase (DBH) in the presence of oxygen 
and ascorbic acid. 

Inhibition of catecholamine activity decreases 
blood pressure. Weinshilboum, Mayo Clin> Proc> 55 / 39 

■20 (1980), reviews compounds that inhibit catecholamine 
activity by acting upon adrenergic receptors. 
Alternatively, the catecholamine biosynthetic pathway can 
be suppressed at any of the three steps, resulting in 
reduced NE levels. In addition to producing an 

25 antihypertensive effect, inhibitors of NE synthesis are 
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1 active as diuretics, natriuretics, cardiotonics, and 
vasodilators* Inhibition of DBH activity can have the 
added advantage of increasing DA levels, which as reported 
by Ehrreich et al , , "New Antihypertensive Drugs," Spectrum 

5 Publishing, 1976, pp« 409-432, has selective vasodilator 
activity at certain concentrations. 

DBH inhibitors also have been shown to reduce or 
prevent forroation of gastric ulcers ib rats by Hidaka et 
al., "CatBCholaralne and Stress, " editl by Usdin et al. , 

10 Permagon Press, Oxf6rd^; 1976, PP« 159-165 and by Osumi et 
al . , Jaipan J* Pharmacol.' . 23y. 904 (197^) . 

7 : A number of re^u^rslbXe' DBH iiiihlbltors are known. 
These generally are divided into two classes, namely, metal 
chelating agerits, which^bind oopper in the enzyme, and 

15 phene thy 1 amine analogues. Rosenberg et al . , "Essays in 
Neurochemistry and Neuropharmacology, Vol. 4, edit, by 
Youdim efe al, , John Wiley s'Sons, 1980, pp. 179-192, and 
Goldstein., iPharmacol. Rav^ 18 (1), 77 U966) , review DBH 
inhibitors. The former report that miny potent DBH 

20 inhibitors have a hydrophobic side ch^in of size comparable 
to the aromatic ring of DA, leadinjg the authors to suggest 
that ineorpcratipn of a terminal hydrbxyl group on a 4- to 
6- carbon side chain on a phenethylamine analogue may 
yield potfent inhibitors.. 

25 Known reversible DBH inhibitors include: 

; (a) 5-alkylpicolinlc aaids tSee, Suda et al. , 
Chem. Pharm. Bull 17, 2377 (1969) ; Umezawa et al . , 
Bioc&emv Pharmacol. 19, 35 (1969) ; Hidaka et al., Mol. 
Phararacol 9^, 172 (1973) ; Miyano et all , Chem. Pharm. Bull, 

30 26, 2328 (1978) ; Miyano et al. , Heterpcycles 14, 755 . 

(1980) J Claxton et al. , Bur.: J. Pharmacol. 37, 179 (1976) ] ? 

(b) BRL 8242 [Sbb, Claxton et al., Eur. J. 
Pharmacol. 37, 179 (1976)]; 
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1 (c) l-alkylimidazole-2-thiols [See, Hanlon et 

al. , Life Sci, 12 , 417 (1973) ; Fuller e^ al^., Adv, Enzyme 
Requl, 15. 267 (1976)]? 

(d) substituted thioureas [See, Johnson et, al • , 
5 J. Pharmacol^ Exp, Ther. 168 , 229 (1969)1; and 

(e) benzyloxyamine and benzylhydrazine [See, 
Creveling et al,, Blochiin, Biophys, Acta 64 , 125 (1962) ? 
Creveling et al . , Biochim. Biophys> Acta B, 215 (1962) ; 
Van Der Schoot et al., J, Pharmacol, Exp. Ther, 141 , 74 

10 (1963); Bloom, Ann. N.Y, Acad, Sci> 107 , 878 (1963)]. 

Each of the above compounds except benzyloxyamine 
and benzylhydrazine apparently owes its inhibitory effect 
to metal chelating properties. Alkyl derivatives of 
imidazole-2-thiol are more potent, presumably due to non- 
15 specific interaction of the alkyl substituent with the 
enzyme. Benzyloxyamine and benzylhydrazine are 
phenethylamine analogues which apparently act as 
competitive inhibitors. 

In addition to the above compounds, Runt;i et al . , 
20 II Farmaco Ed. Sci > 36 , 260 (1980) , report that other 

fusaric acid derivatives and analogues inhibit DBH. These 
include phenylpicolinic acid, which has twice the 
inhibitory activity of fusaric acid, and 5- ( 4-chlorobutyl) 
picolinic acid, and others such as substituted amides of 
25 fusaric acid and acids and amides of 5-butyroylpicolinic 
acid, 5-aminopicolinic acid and 5-hydrazinopicolinic acid, 
and derivatives thereof. 

Hidaka et al^. , Molecular Pharmacology , 9, 172-177 
(1972) report that 5- (3, 4-dibromobutyl) picolinic acid and 
30 5- (dimethyldithiocarbamoyl)methylpicolinic acid are DBH 
inhibitors. 

Bupicomide, 5-(n-butyl)picolinamine, is reported 
by Ehrreich et al., "New Antihypertensive Drugs", Spectrum 
Publications, 1976, pg. 409-432, to be a DBH inhibitor that 
35 possesses the ability to lower blood pressure. 
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- la European Patent Applicati<i>n :No. 125,033 a 
series of 1-phenyl and 1-phenylalkyliitiidazole compounds 
having a raercapto or alkylthlo group |[n the 2-position are 
dlscJLosedv, These compounds are described as having DBH 
inhibiting activity. [/ 

United States Patervt No. 4,532,331 describes 
various ^lTbenzyXr2-aminomethyl imidazole derivatives that 
inhi.§it DBH activity and^^^includes pharmaceutical 
compis^sitions containing these derivatw and methods of 
using these derivatives to, .inhibit DBH activity. 

'United Stated Patent No. 4,4^7,761 describes 
several, raethylpy rid ine j3e?ivatives '^i^^ from the 

fermentation broth of a strain of 3ty|iptoverticillium . 
These : ooiaipounds inhibit" DBp activity,:^ 

.Friedman et al*,g Psychosomatic Med> 40, 107 
(1978) f report that patients treated vith alpha-methyl- 
DOPA, iguanethidine, and reserpine, bqt^ not propranolol and 
diuretics, have lowered DBH levels, .a]L though the 
significance of the^observ^tion is uncertain. 

Non-specific;, often toxic efjEects of known DBH 
inhibifco^q havp obviated clinical usei of these compounds. 
Fusaric acid, for. example, is hepatotpxic. See, for 
exaittple, iPeresawa et al.« , Japan. Cir. J» 35 , 339 (1971) 
andVfe^ferences cited therein. Presumably, the picolinic 
acid structure , interacts with a nurabe-r of raetalloproteins 
and enzymes non-specifically to produce the observed side 
effects. i 

STOMMy of '£EZ INVBNiriON 
. The present Invention resides in the discovery 
that DBH is inhibited by substituted fe-ethynyl and 
B-ethemyi benzeneethanamine compounds; and that the DBH 
inhibition produced, by these compounds^ is irreversible. 
These compounds, are potent and producie prolonged DBH 
inhibition. 
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Presently preferred compounds of the invention 

include: 

fl-ethynylbenzeneethanamine , 

B-ethynyl-3-hydroxybenzeneethanainine, 

B-ethynyl-4-hydroxybenzeneethanamine, 

fl-ethenylbenzeneethanaminef 

B-ethenyl-S-hydroxybenzeneethanainine, and 

S-ethenyl-4-hydroxybenzeneethanaraine* 

DETAILED DESCRIPTION OF THE INVENTION 
The presently invented compounds that 
irreversibly inhibit DBH have the following formula: 



R 




(I) 

in which: 

X is hydrogen or hydroxy; and 

R is ethynyl or ethenyl; 
or a pharmaceutically acceptable salt or hydrate thereof. 

Compounds of Formula I are prepared from 
substituted phenylmethylene compounds by processes such as 
shown in Scheme I below. In Scheme I, x^ is hydrogen or 
para-Cj^^^ alkoxybenzyloxy, R^ is 1, 3-propanedioic acid 
^^^1-4 ^^^y^ ester, preferably diethyl ester, or 
2, 2-dimethyl-l,3-dioxane-4r6-dione, and X is as described 
in Formula I, above. 

Scheme I illustrates reaction of a substituted 
phenylmethylene compound (A) with a tri C^^^ alkylsilylacetyl 
Grignard, preferably tr imethylsilylacetylene , followed by 
addition of a strong acid such as hydrochloric acid, to 
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1 prepare substituted phenyl (triraethylsilylethynyl) methyl- 
prbpanedioic acid diethyl esters (B) or substituted 
2, 2-diraethyl--5-phenyl ^tr ii^iethylsilylethsT^ -1,3- 
dloxane-4r 6-diones (C) • 

5 Substituted B-f thynylb^nzene^ropanoic acid 

compounds (D) then are prepared by heating at about 80 to 
120^C formula (B) compounds with a stifdng base such as an 
alkali metal hydroxide, for example sodium hydroxide, 
acidifying this reaction mixture with strong acid, such as 

10 hydrochloric acid, to obtain the diacid, followed by 
heating at about 80 to 1^^20^C the diacid- with aqueous 
organic base such as tr iethylamine , aininopyr idine, or, 
preferably, pyridine. 

Formula (D) compounds also are prepared by 

15 heating at about 80 to 120®C a mixture. pf a formula (C) 
compound with an aqueous- organic base such as 
tr iethylamine, aminopyr idine, or, preferably, pyridine, 
then heating the mixture at about 40-^0**C with potassium 
fluoride in a dipolar, aprotic solvent such as 

20 dimethylformamide, thereby producing a salt, and then 
acidifying the. salt by addition of strong acid such as 
hydrochloric acid. 

The substituted. B^ethynylbenzenepropanoic acid 
compounds (D) thus formed next are heated at about 80 to 
• 25 120«C with diphenylphosphorylazlde, aii. organic base, 
preferably tr iethylamine, and a 4-Cj^^^alkoxybenzyl 
alcohol, such ais 4-metbpxybenzyi alcohol (PMBOH) , to 
prepare substituted 2- (ethynyl-2-phenylethyl)carbamic 
acid, 4-metTioxyphenylmethyl esters (E)', 

30 To prepare Formula I compounds having a B-ethynyl 

group (F) , formula (E) compounds are deprotected by 
addition of a saturated ethereal hydrpchlor ide solution. 
Formula (I) compounds haying a B-ethenyl group (H) are 
formed by hydrogenation of formula (E) compounds over 

35 Lindlar catalyst (palladium on calcium carbonate poisoned 
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1 with lead) available from Aldrich Chemical Company to 

produce formula (G) compounds followed by deprotection of 
the formula (G). compounds by addition of a saturated 
ethereal hydrochloride solution- 

5 Formula (I) compounds in which X is hydrogen or 

hydroxy at the 2 or 3 position can be prepared from 

2 

formula (A) compounds wherein R Is a 1, 3-propanedioic 

acid diC^^^ alkyl ester or 2, 2-dimethyl-l,3-dioxane- 

4r6-dione. According to the reactions of Scheme [1) , 

10 however r Formula (I) compounds wherein X is 4-hydroxy must 

2 

be formed from formula (A) compounds wherein R is 
2, 2-dimethyl-l, 3-dioxane-4, 6-dione • 

Starting formula (A) compounds that are 
phenylmethylene propanedioic acid diCj^^^alkyl esters (X 

15 is H) are available and can be prepared by known 

procedures. Formula (A) compounds having an para-C^^^ 
alkoxybenzyloxy group are prepared from corresponding 
hydroxy compounds by alkylation with a Suitable 
alkoxybenzyl halide, such as methoxybenzyl chloride , by 

20 known processes. The corresponding hydroxy compounds are 
available and can be prepared by known techniques. 

Formula (A) compounds that are 2, 2-dimethyl-l,3- 
dioxane*4|6-diones are prepared from corresponding 
alkoxybenzyloxybenzaldehydes by reaction with Meldr urn's 

25 acid (2, 2-dimethyl-lr 3-dioxane-4, 6-dione) according to 
known procedures. For example / a methoxybenzyloxybenz- 
aldehyde in an organic solvent such as toluene is reacted 
with Meldrura's acid in the presence of glacial acetic acid 
and piperidine to yield methoxybenzyloxybenzaldehyde-1 r 3- 

30 dioxane-4r 6-dione compounds of formula (A), 

The present invention includes compounds of the 
following Formulae II, III, and IV that are useful in 
preparing Formula (I) compounds of the invention; 



35 
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t^C-Si(R'*)3 



(II) 



in vAlch: 



10 



15 



— 0-CH2 



X"^ is H or 

is CH(C02R') 2 or 




R" is C, . alkyl; 

c — 0 CH3 



CH3 



20 



R is Cj^_^alkyl; and 
R* is Cj^_^ alfeylj 



provid^ that when X is 4- o-ch:2 
0 



R^ ik 



.C— 0 




o 



25 
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in which: 



is H or — 0-CH2 — \ V ( 

alkyl. \=J 



^ V , 'OR^ and 

R° is Ci 




6 ' 7 

R and R are Cj^_^ alkyl; and 

15 R is -C=CH or -CHssCHj. 

Also included in the invention are novel methods 

of synthesizing compounds of Formulae (11), (III), and 

(IV) as depicted in Scheme I above and described in the 

examples that follow. 

20 



25 



30 



35 
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Scheme T 



,^;^:^\^CH= r2 



CA) 



^sC-Si(CH3)3 
CH(CX)2CH2CH3)2 



1) (C3J3)3S±CHCMgBr 

2) E*- 



R"^ is C(CXD2CH2aJ3)2 or 
0 

O 



CsC-Si (013)3 




1) NaOH / 

2) ™i /-^^ n20/Pyridiiie ioo°c 
^) HjO/t^yridine 100°c / 3) HCl 




03) 



(HlO)2PCN3/^JEt3AMBQa 
^ lOQOc 
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Scheme I (Continued) 
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I The pharmacButically acceptable acid addition 

salts of the Formula (I) compounds are formed with strong 
or moderately strong organic or inorganic acids by methods 
known in the art. For example, the base is reacted with 

5 ah inorganic or organic acid in an aqueous miscible 
solvent such as iethanol with isolation of the salt by 
removing the solvent or. in an aqueous : immiscible solvent 
when the acid ts soluble therein, such as ethyl ether or 
chloroform, with. the desired salt separating directly or 

10 isolated by removing the solvent. Exemplary of the salts 
which are included in this invention are maleate, 
fumarate, lactate, oxalate, methanes.uif onate , 
ethaftesulf oriate, benzenesulf onate, tattrate, citrate r 
hydrochloride, hydrobromide, sulfate, phosphate and 

15 nitrate salts • 

Presently invented^ also are methods of producing 
DBH inhibition In mammals, including tiumans, by 
administeif ing an effective amount of k B-ethynyl or 
S-ethenyl benzeneethamine compound of Formula (I)* 

20 In vitro enzyme inhibition kinetic studies 

demonstrate that the compounds useful i in the methods of 
the invention are potent DBH inhibitors. DBH activity was 
assayedby a standard procedure for measuring the 
conversion of tyr amine to octopamine In the presence of 

25 D3H^ J.J. Pisano, et al., Biochim> Biophy. Acta , 43 , 

566-i58 (I960). Octopamine was assayed following sodium 
per iddat^ oxidation to p-hydroxybenzaldehyde by measuring 
spectro^hotom^tr ic absorbance at 330 nm. 

To measure DBH inhibition, the enzyme was 

30 incubated for up to 50 minutes with 10, 20, 40, or 80 M 
concentrations of B-ethynyl- 4-hydroxybenzeneethanaraine- 
This compound of the invention produced concentration- 
dependent DBH inhibition. Additionally, the enzyme 
inhibition was time-dependent which indicates that 

35 compounds of the invention are irreversible DBH inhibitors. 
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1 In vivo studies demonstrate that compounds useful 

in the methods of the invention effectively reduce blood 
pressure. Spontaneously hypertensive rats were dosed with 
a suspension or solution of Q-ethynylbenzeneethanamine • 

5 methane sulfonate at a dose of 100 mg/kg 

intraperitoneally, and mean arterial blood pressure was 
monitored for 260 minutes using indwelling cannulae 
positioned in the tail arteries. Approximate twenty 
percent reductions in blood pressure were observed twenty 

10 to forty minutes following administration of this 

compound. At 260 minutes after administration of this 
compound, blood pressure remained reduced by approximately 
twenty percent when compared to vehicle-treated controls. 

Blood pressure also was monitored in spontaneously 

15 hypertensive rats given 100 mg/kg intraperitoneally 

f3-ethynyl-3-hydroxybenzeneethanamine hydrochloride . Forty 
minutes following compound administration approximate 
thirty percent blood pressure reductions were observed. 
At 260 minutes after compound administration blood 

20 pressure remained decreased approximately ten percent. 

The compounds useful in the methods of this 
invention can be incorporated into convenient dosage forms 
such as capsules, tablets or injectable preparations. 
Solid or liquid pharmaceutical carriers can be employed. 

25 Solid carriers include/ starch r lactose, calcium sulfate 
dihydrate, terra alba, sucrose, talc, gelatin, agar, 
pectin, acacia, magnesium stearate, and stearic acid. 
Liquid carriers include syrup, peanut oil, olive oil, 
saline, and water. Similarly, the carrier or diluent may 

30 include any prolonged release material, such as glyceryl 
monostearate or glyceryl distearate, alone or with a wax. 
The amount of solid carrier varies widely but, preferably, 
will be from about 25 mg to about 1 g per dosage unit. 
When a liquid carrier is used, the preparation will in 

35 the form of a syrup, emulsion, soft gelatin capsule. 
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Sterile injectable liquid such as an ampoule, or an 
aqueous or nonaqueous liquid . suspend i;6n« - 

The pharmaceutic al pifeparati|oris are made 
following conventional techniques of a pharmaceutical 
chemist Involving mixing, granulating^ arid compressing, 
when- necessary, for tala let 'forms, or 'Mxing, filling and 
dissol\ring the ingredients, as to give the 

desired oral or parenteral products* ^ 

Doses of the present compounjds in a 
pharmaceutical dosage unit will be ari efficacious, 
nontoxic quantity selected from the riange of 0.1-1,000 
mgAg of active compound, preferably 1 116-100 mg/kg. The 
seiicte3 dose is administered orally,! rectally, or by 
injection from one to six times daily, 6r continuously by 
infusion to a human patient in need of treatment. 
Parenteral administration, which uses lower dosages, is 
preferred. Oral' admihistratibh, at higher dosages, 
however, also can be used when safe and convenient for the 
patient. 

The following^examples are illustrative of 
preparation of Q-ethynyl and fl-ethehyl benzeneethanaraine 
compounds and pharmaceutical corapositlbns including these 
com|)ounds. The examples are not intended to limit the 
scope of the invention as defined heleihabove and as 
claimed below. All temperatures and: melting points (mp) 
are given in degrees Celsius 

. ' EXAMPLE 1 ; 

fl-Ethynyibenzeneethanamine 

A mixture of Mg turnings (1.4 q, 0.058 g-atom) 
and THF (75 ml) was stirred under argon while a solution 
broraoethane (7.3 g,'^ 0. 067 mol) in THi* (10 ml) was added, 
lodomethane (0.05 ml) was added to initiate the reaction 
and after the dissolution of the Mg turnings ceased (30-40 
minj , a solution of tfimethylsilylacetylene (6.34 g, 0.065 
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1 mol) in THF (20 ml) was added, and the resulting solution 
was stirred at ambient temperature for one hour. A 
solution of phenylmethylenepropanedioic acid diethyl ester 
(0.029 mol) in THF (100 ml) was added and the resulting 

5 solution was stirred until the phenylmethylenepropanedioic 
acid diethyl ester had completely reacted as judged by 
TLC. The reaction mixture was poured into saturated 
aqueous ammonium chloride and the product was extracted 
with ethyl acetate. The organic extracts were washed with 

10 water, and dried to afford a 60% yield of phenyl- 

(tr imethylsilylethynyDraethylpropanedioic acid diethyl 
ester. 

A solution of phenyl (trimethylsilylethynyl) methyl 
propanedioic acid diethyl ester (0.014 mol) in ethanol 

15 (45 na) was stirred during the addition of a solution of 

sodium hydroxide (1.68 g, 0.042 mol) in water (105 ml) and 
then heated at 100*^0 until a clear solution resulted. The 
aqueous layer was cooled and acidified to pH 2 with 12N 
HCl, and the product was extracted with. ethyl acetate. 

20 The ethyl acetate extracts were washed with water, dried, 
and concentrated to yield B-ethynylbenzenepropanoic acid. 
The crude acid was heated at 170^C under argon until the 
evolution of carbon dioxide ceased. The cooled melt was 
dissolved in ethyl acetate (50 ml) and the resulting 

25 solution was extracted with 10% aqueous sodium hydroxide 
solution. The ethyl acetate extracts were washed with 
water, dried, treated with activated carbon to yield (76%) 
a-ethynylbenzenepropanoic acid as a crystalline solid: mp 
83-86«C. 

(2-Ethynyl-2-phenylethyl)carbamic acid, 
4-raethoxyphenylmethyl ester was prepared in 52% yield by 
heating at 100<>C for eight hours 0-ethynylbenzene- 
propanoic acid with diphenylphosphoryl azide (1 eq.), 
triethylamine (1 eq.), and 4-methoxybenzyl alcohol (1 eq.). 
35 The reaction mixture was cooled, concentrated, and 
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1 partitioned between water and ethyl aqetate. The ethyl 
acetcite :was/<XHiqentrata|^- give a solid residue: mp. 
88-8a?^C. I, 

( 2-E^hyriyL-2^phenylethyl)carl>amic acid, 

5 4-methoxyphenyiinethyl ester then was deprotected by the 
following pr<?cedur:e- A* solution, of trie carbamate (1 gm) 
in hil ethyl acetate rather (60 .mi) wa4 stirred during the 
additiCHi ^p£ a saturated, ethereal HCl i^olution (20 ml) and 
stirring^; was continued untal the solution became cloudy. 

10- The soliitioh was alio w^v to stand at ambient temperature 
unti^ cr^ilfstaillzation was complete. liiecrystallization 
f rom^tjianoljethyl acetate yielded (63%) S-ethynyl- 
benzeneethanamlne hydrochloride: mp. 206-*208^C. 

15 . . I* . . EXimPLE.2 

.,>.. . B r>Et h^yl -yS -Hydr p xyb e^nz e nee t hanami ne * 

.(3-^ydrp3?yphenyimethylene)propanedioic acid 
dietl^l j^st^^^ with 4-raethoxybenzyl chloride 

' by treaimejit with sodium hydride in DMP. The crude 
20 product, .was purif ied by flash; chromatography using 3:1 
hexaoes ethyl acetate ais eluant to yield (85%) 
[3- (4^methoxyphenylmetboxy) phenylmethj^lene] propanedioic 
acidr, >diethyl ester^. 

. ofj [ 3- ( A-^methoxyphenylmethoxy) phenyl - 

25 methylene,]: ppop^nedioic acid diethyl ^'^ter with triraethyl- 
silyt^cetylene magnesium bromide prepared as in Ejcample 1 
y ieldied 47% of . [3- ( 4-methpxyphenylmethoxy ) phenyl] - 3- 
(trimethylsilylethynyl)methylpropanedioic acid diethyl 
ester-i^r.an oil after substantial purification by flash 
30 chromatography using 5:1 hexane: ethyl acetate. 

. -A; solution of . the propanedioic acid diethyl ester 
(6.7*?. g> 0.1X14 mol) , prepared as above r in ethanol (45 ml) 
was stirred during the , add it ion of a solution of sodium 
hydroxide (1.68 g, 0.5)42 mol) in wa.teii (105 ml) and then 
35 heated \at 100°G until a clear solution resulted. The 

! 
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solution was stirred an additional 1 hr at ambient 
temperature and then diluted with water and extracted with 
ethyl acetate. The aqueous layer was cooled and acidified 
to pH 2 with 12N HCl, and the product was extracted with 
ethyl acetate. The ethyl acetate extracts were washed 
with water, dried, and concentrated to yield 3.95 g (66%) 
of [ 3- {4-methoxyphenylraethoxy) phenyl] (tr imethylsilyl- 
ethynyl)methylpropanedioic acid. A solution of crude 
diacid (5.49 g, 0.013 mol) in 3:1 pyr id ine: water (50 ml) 
was heated to 100**C for 1 hr. The reaction mixture was 
cooled, carefully acidified to pH 2 with 12N HCl, and 
extracted with ethyl acetate. The organic extracts were 
dried and concentrated and the residue was dissolved in a 
minimum amount of ethanol containing sodium hydroxide 
(0.52 g, 0.013 mol). The ethanol solution was diluted 
with water (100 ml) and extracted with ethyl acetate. The 
aqueous phase was cooled and acidified to pH 2 with 12N 
HCl and the product was extracted with ethyl acetate. The 
ethyl acetate extracts were washed with water, dried, 
treated with activated carbon, and concentrated to yield 
3.32 g (65%) of B- (ethynyl-3- ( 4-methoxyphenylmethoxy) - 
benzenepropanoic acid: rap. 141-142^0. 

The reaction of the benzenepropanoic acid 
prepared above in a procedure analogous to that used in 
Example 1 yielded [ 2-ethyny 1-2- [3- ( 4-methoxyphenylmethoxy) - 
phenyl] ethyl] carbamic acid 4-methoxyphenylmethyl ester 
(35%) : mp. 64-67**C. 

A solution of [0-ethynyl-2-t3-(4-methoxyphenyl* 
methoxy) phenyl] ethyl] carbamic acid, 4-raethoxyphenylmethyl 
ester (0.90 g, 1.9 ramol) in ethyl acetate (20 ml) was 
treated with saturated ethereal HCl solution (2 ml) and 
stirred at ambient temperature until the reaction was 
complete as judged by TLC. Ether was added, the 
precipitate was filtered and dissolved in ethanol (3 ml) 
and this solution was added to a suspension of silver 



- 18 - 



0250264 



^ acetate (0.315 g.r 1*9 ntmol) in ethanol (4 ml) and the 
mixttire v^as stir rdtj . for- 3 minutes an4<,f iltered. The 
filtrate was mixed with a solution o^ oxalic acid (0.171 
q, 1.9:mmol) and. the resulting solutijon was concentrated 

5 under, jjeduced pressure* The residue was triturated with 
acetionitrile and recrystallized from methanol — 
acetonitrile to yield 0.117 g (25%) df B-ethynyl-3- 
hydroxybenzeneethanaiBin^a/ oxalate : nip. 176-178®C 

A solution of ; the carbamate 'prepared above was 

10 deprotecied; using ethereal hydrochloride as in Example 1 
to shield S-^ethynylbenzeneethanaraine riydrochlor ide (63%): 
rap. ;206-208*'C. . ' . 

. . . EXAMPLE 3 i 

15 B^BthyfavJ,-"4'-'Hycirogyj>engeneethanaffline Hydrochloride 

A. solution of ;.2, 2-diHiethyl-3!,3-dioxane-'4r6-dione 
(14.S4 g> 0.10. mojL) and. 4-{4-methoxyben2yloxy)benzaldehyde 
- (24.2 g, 0*10 mol) 1-n toluene (100 jal^) was treated with 
glacial acetic acid {2-$al} and pip^ridine (1 ml); The 
20 solution was stirred and heated at reflux until Dean-Stark 
removal orE water was <?omplete^ The reaction mixture was 
cooled and the resulting .solid orangei product was filtered 
aiid washed with cold toluene to yield 24.9 g (68%) of 2,2- 
dimQthyl-5r [4-^^ ( 4-jaethpxyphenylmethoxy ) phenylraethylene] -1 , 3 
25 dioxane'^4,6rdione^ rop^.. 155- 

. . A solution of. the .l,3-dioxaiie-4,6-dione (10.7 g, 
0.029 moi) , prepared above, in THF (1:00 ml) was added to a 
splutibn" af trimethylsfilylacetylene magnesium bromide 
prep^ed aa in Bxamplja -Ir and the resulting solution was 
3^ sticreidi until the r&action was complete a9 judged by TLC. 
The reatdPtion mixture. ms poured into ^saturated aqueous 
curaaonium chloride and the product was extracted with ethyl 
acetate. The orgai^iic. extracts were washed with water, 
di:;iedf. and concentrated to yield 13. 2 g (100%) of 
35 2r 2-*dim€thyl^5 [4- (4-metlioxyphenylmethoxy) phenyl) 
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1 (tr imethylsilylethynylmethyl] -1, 3-dioxane-4r 6-dione: 
rap. 132-135^C. 

A solution of the tr imethylsilylethynylmethyl-1, 3- 
dioxane-4r 6-dioae (14.2 0.131 mol) , prepared as above, 

5 in 3:1 pyridine: water (120 ml) was heated at lOO^C for 4 
hr then cooled in ice. The cold solution was carefully 
acidified to pH 2 with 12N HCl.and extracted with ethyl 
acetate. The organic extracts were washed with water, 
dried f treated with activated carbon and concentrated to 

10 yield 8.43 g (63%) of [4- ( 4-raethoxyphenylmethoxy) - 
phenyl] (tr imethylsilylethynyDmethylpropanoic acid 
intermediate: mp. 98-101*'C. An analytical sample of the 
dicyclohexylammonium salt of this acid was prepared and 
recrystallized from acetonitr ile: mp. 148-149^0. 

15 A solution of crude tr imethylsilylalkyne (8.43 g, 

0.02 mol) and potassium fluoride (1.65 g, 0.029 mol) was 
heated at 50°C for 90 minutes in DMF (50 ml). The 
reaction mixture was cooled, filtered, and the solid 
potassium salt was washed with diethyl ether. A 

20 suspension of the potassium salt in water (50 ml) was 
stirred and acidified to pH 2 with 12N HCl, and the 
product was extracted with ethyl acetate. The organic 
extracts were washed with water r dried, and concentrated 
to yield 5.44 g (70%) of S-ethynyl-4-(4-methoxyphenyl- 

25 methoxy)benzenepropanoic acid: mp. 154-156*'C. This acid 
was characterized further as the dicyclohexylamine which 
crystallized from raethanol:acetonitrile: mp. 153-156^C. 

The reaction of the acid prepared above in a 
procedure analogous to that used in Example 1 yielded [2- 

30 ethynyl-2- [4- ( 4-methoxyphenylmethoxy) phenyl] ethyl] carbamic 
acid, 4-methoxyphenylmethyl ester. An analytical sample 
was prepared by recrystallization from ethylacetate: 
hexane: mp. 112-114^0. 

Deprotection of the above carbamate by the 

35 procedure of Example 1 yielded B-ethynyl-4-hydroxybenzene- 
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ethanamine hydrochloride (53%) which was reccystallized 
from. methanol: ethyl acetate: mp. ISO-ISS^C. An analytical 
sample of this compound was prepared by flash 
chromatography using 75^:2 ethyl acetate :14N ammonium 
hydroxide" as eluant followed by reconversion to the 
hydrochloride and recrystallization from methanol: 
acetonitrile: mp. ITl-lTa'C. 

EXAMPLE 4 

B-Ethenylbenzeneethanamine Hydrochlor ide 
A solution (2-ethynyl-2-phenyiethyl)carbamic 
acid, 4-methoxyphenylmethyl ester (1.55 g, 5 mmol) , 
prepared as in Example 1, in dichloroiraethane (50 ml) was 
hydrogenated at ambient pressure over: Aldrich Lindlar 
catatLyst (palladium on calcium carboriate poisoned with 
lead) (2:30 mg) until conversion to product was complete 

(typically 90 minutes) as evidenced by TLC. The mixture 
was filtered, the filtrate was conceritrated, and the 
residue was purified by flash chromatography using 3:1 
hexane:ethyl acetate as eluant to yield 1.46 g (94%) of 

(2-ethenyl-2-phenylethyl)carbaraic acid, 4.-methoxyphenyl- 
me thy 1 ester. An analytical sample of this compound was 
prepared by repeated flash '6hromatogi*aphy using 4:1 

hexaneVethyl acetate as eluant: mp. ■ 53-55"'C. 

Deprotection of the above c^irbamate by the 

procedure described in Sxample 1 yielded Q-ethynylbenzene- 

ethanamine hydrochloride (38%), after recrystallization 

from etiiyl acetate: mp. 113-116'C. ; 

EXAMPLE 5 

Hydrogenation Of [2-ethynyl-2- [3-(4-methoxyphenyl• 
methoxy)phenyl] ethyl] carbaraic acid, 4-methoxyphenylraethyl 
ester as in Example 4 yielded [2-ethenyl-2- [3-( 4-raethoxy- 
phenylmethoxy)'phenyll ethyl] carbamic acid,, 4-methoxyphenyl- 
methyl ester. 
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1 Deprotection of the above carbamate by the 

procedure described in Example 1 yielded B-ethenyl-3- 
hydroxybenzeneethanamine hydrochloride (29%), after 
recrystallization from methanol: ethyl acetate: mp. 153- 

5 155^C. 

EXAMPLE 6 

i5-Ethenyl-4-Hydroxybenzeneethanamine Hydrochloride 

Hydr ogenation of [ 2-ethynyl- 2- [4- ( 4-me thoxyphenyl 

10 methoxy) phenyl] ethyl] carbamic acid, 4-methoxyphenylmethyl 
ester as in Example 4 yielded [2-ethenyl-2- [4- ( 4-methoxy- 
phenylraethoxy) phenyl] ethyl] carbamic acid, 4-methoxyphenyl- 
methyl ester (65%) which was purified by flash 
chromatography with 3:1 hexane: ethyl acetate as eluant. 

15 The above carbamate was deprotected by the 

procedure of Example 1 to yield S-ethenyl-4-hydroxybenzene 
ethanamine hydrochloride (38%), after recrystallization 
from methanol: ethyl acetate: mp. 168-170*'C, 

20 EXAMPLE 7 

An oral dosage form for administering the 
presently invented compounds is produced by screening, 
mixing, and filling into a hard gelatin capsule the 
ingredients in the proportions shown in Table III, below, 

25 

Table III 

Ingredients 
B-ethynylbenzeneethanamine hydrochloride 
magnesium stearate 
30 lactose 



Amounts 
50 mg 
5 . mg 
75 mg 



EXAMPLE 8 

The sucrose, calcium sulfate dihydrate and 
B-ethynylbenzeneethanamine shown in Table IV below, are 
35 mixed and granulated in the proportions shown with a 10% 
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I gelatin, solution. The wet granules are screened, dried, 
mixredi with the starch, talc and stearic acid, screened and 
compressed into 2 tablets. 

5 Table IV ■ 

Ingredients Amounts 

fl-ethynyl-3-hydroxybenzeneethanamine oxalate 100 mg 

calcium sulfate dihydrate 150 mg 

sucrose. 20 mg 

10 starch 10 mg 

talc ■ 5 mg 

stearic acid 3 rag 

EXAMPLE 9 

15 B-ethynyl-3"^Hydroxybenzeneethanaraine 

hydrochloride, 75 mg, is dispursed in 25 ml of normal 
saline to prepare an injectable preparation. 

•While the preferred embodiments of the invention 
are illustrated by the above, it is to be understood that 

20 the invention is not limited to the precise instructions 
herein disclosed and that the right to all modifications 
coming' within the scope of the following claims is 
reserved. 



25 



30 



35 
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1 Claims for Contracting States: BE, CH, de, fr, GB, IT, 

LI, LU, NL, and SE 



5 1. A compound of the Formula: 



in which: 

X is hydrogen or hydroxy; and 

15 R is ethynyl or ethenyl; or 

a pharmaceutically acceptable salt thereof - 

2. A compound of Claim 1 that is B--ethynyl- 
benzeneethanamine or its hydrochloric acid salt, B-ethynyl- 
a-hydroxybenzeneethanamine or its oxalic acid salt/ 

20 B-ethynyl-4-hydroxybenzeneethanamine or its hydrochloric 
acid salt/ B-ethenylbenzeneethanaraine or its hydrochloric 
acid salt/ B~ethenyl-3-hydroxybenzeneethanamine or its 
hydrochloric acid salt/ or B-ethynyl-4-hydroxybenzene- 
ethanamine or its hydrochloric acid salt- 

25 3. A pharmaceutical composition comprising a 

pharmaceutically acceptable carrier and a compound of 
Claim 1- 

4. A pharmaceutical composition of Claim 3 
wherein the compound is B-ethynylbenzeneethanamine or its 
hydrochloric acid salt/ B-ethynyl-3-hydroxybenzene- 
ethanamine or its oxalic acid salt/ B-ethynyl-4- 
hydroxybenzeneethanamine or its hydrochloric acid salt, 
3-.ethenylbenzeneethanamine or its hydrochloric acid salt, 
B-ethenyl-3-hydroxyben2eneethanamine or its hydrochloric 
^5 acid salt/ or B-ethenyl-4-hydroxybenzeneethanamine or its 
hydrochloric acid salt. 
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5. A compound of the Formula; 




•C=C-Si(R4) 



in which: 



is H or 




is C, . alkyl; 
, 1-4 

R'^ is CH(C02R >2' °^ 



O 
II 

.C— O 



R is Cj^_4 alkyl; and 

R* is C^^^ alkyl 

provided that when is 

, 4- 



n 
O 



T,2 • 

R IS 



O 

n 
0 



OCH2 



CH3 




. 6. A. compound of Claim 5. 'that is phenyl 
(trimethylsilylethynyl)methyiprppanedioic acid diethyl 
es1?ej: , [3-(4-methoxyphenylmethoxy) ]-3-( trimethylsilyl- 
ethynyl^methylpropanedipic! acid diethyl ester, or '2,2- 
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I dimethyl-5-C 4-( 4-raethoxyphenylinethoxy )phenyl ]- 

( trimethylsilylethynylmethyl )-l , 3-dioxane-4 , G^-dione . 
7. A compound of the Formula: 




in which: . ^ 

is H or -<M!H2^ y-OR^ , and 

15 is C^_^ alkyl. 

8, A compound of Claim 7 that is B-ethynyl- 
benzenepropanoic acid, I3-ethynyl--3~(4-methoxyphenyl- 
methoxy)benzenepropanoic acid, or B-'ethynyl-4- 
( 4-methoxyphenylmethoxy) benzenepropanoic acid . 

20 9. A compound of the Formula; 



R 



25 




in which: 

is H or /""A-npS 




— 0 -CHo — OR 

30 

and R^ are C^^,,^ alkyl; and 
R is -C CH or -CHSlCHj. 
10. A compound of Claim 9 that is 2-ethynyl- 
2-phenylethylcarbamic acid, 4-methoxyphenylmethyl ester, 
35 2- [ ethyny 1-2- [ 3- ( 4-methoxyphenylmethoxy) phenyl ] ethyl ] - 
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carbamic acid. 4-methQxy|>henylmethyl est^r. 2-[ethynyl^ 
2^ [ 4- (4-methoxyphenylmethoxy) phenyl] ethyl] car bamic acid. 
4-methoxyphenylmethyl ester. 2-.ethenyl"2-phenylethyl- 
carbamic acid. 4-methoxyghenylinethyl ester. [2-ethenyl- 
2- [ 3~ ( 4-methoxyphenyliQethoxy ) phenyl ] ethyl ] carbamic acid . 
4-iaethoxyphenylmet:hyl ester, or 2-[ethenyl-2-(4-(4-^ 
raethoxy phenylmethoxy) phenyl] ethyl] carbamic acid. 
4-methoxyphenylmethyl ester. 

11. A process for preparing a compound of the 
formula : . 




in vhicb 

X is hydrogen or hydroxy; and 

R is ethenyl or ethynyl; or 
a pharmaceutically acceptable salt thereof, that comprises 
deprotecti^jig a compound of formula (XXX): 



R 




(XXX) 



in which 

5 is ethenyl or ethynyl: ' . 

■ : xLvis &.>Qr. ^Q-^H^H^^^^^QR^^ and 

R^ and R^ are C^^^^alkyl. and optionally thereafter 
forming a pharmaceutically acceptable salt. 
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12. A process for preparing compounds of the 
focmula (XX): 



^C=c-Si(R^)3 



CH 



\r2 



(XX) 



10 in which 



15 



is -H or -O-CHg 
6 . 

R IS C alkyl; 
4 . 

R IS C^^^ alkyl; and 

R^ is ^CH(CO,R^)_ or O 
2 2 II 

.C O 



CH 



20 



0 

is Cj^_^alkyl 
provided that when x^ is 4- jo^CH^-^^~y-oR^ 



CH, 



25 



is 



o 

II 

,c — o 



CH. 



Zl(^ c 



30 



that comprises reaction of a compound of formula (XXI) 



35 




(XXI) 
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wherein X"'' and are as in formula (XX) and R . is 
C(C02R^)2 9 



c c 

O — CH. 

11 3 

o 

with a compound of formula (XXII) 



10 



{R^)^-Si-CSC-MgZ 



(XXII) 



wherein R^ is as in formula (XX), and Z is Br, CI, or 
I; followed by addition of the reaction mixture to aqueous 
acid. 



15 13. A process for preparing compounds of the 

formula (X): 



20 




C^CH 



(X) 



25 



30 



in which 




// \V-OR^ and 



X is -H or -0-CH. 



R is ^ alkyl. that comprises reaction of 



a compound of the formula: 




. GsC-Si(R ). 

CH 
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12 .4 
la which X and R are as described in claim 12, R 

is C alkyl with a suitable base followed by (a) where 
R is CH(CO-R acidification with a strong acid 

and heating the reaction mixture at about 80~120**C in the 

2 

5 presence of an aqueous organic base, or (b) where R 

is o 




10 o 



heating at about 40-60**C om dipolar, aprotic solvent an 
organic extract of the reaction mixture with potassium 
fluoride followed by acidification by addition of a 
15 strong acid. 

14. A compound of claim 1 for use as a 
therapeutic agent. 

20 15. A compound of claim 1 for use in the 

treatment of hypertension. 



25 



30 



35 
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Claims, for Contracting States : AT, GR ^nd ES 



1. A process for preparing a compound of the 



formula; 




(I) 



in which 

X is hydrogen or hydroxy; and 

R is ethenyl or ethynyl; or 
a pharmaceutically acceptable salt thereof, that comprises 
deprotecting a compound of formula (XXX): 




CH2NHCO2CH2 



(XXX) 



in which 



R is ethenyl or ethynyl: 



^ - - -Q-Cn^// V-OR^, and 



X is H 01 




R and R are ^alkyl. and optionally thereafter 
forming a pharmaceutically acceptable salt. 
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2. A process according to claim 1 wherein the 
compound prepared is 

0-ethynylbenzeneethanamine or its hydrochloric acid salt: 
B-ethynyl-3-hydroxybenzeneethanamine or its oxalic acid 
5 salt; 

B-ethynyl-4-hydroxybenzeneethanamine or its hydrochloric 
acid salt; 

B-ethenylbenzeneethanamine or its hydrochloric acid salt; 
B-ethenyl-3-hydroxybenzeneethanamine or its hydrochloric 
10 acid salt« or 

fl-ethynyl-4-hydroxybenzeneethanamine or its hydrochloric 
acid salt. 

3. A process for preparing compounds of the 
15 formula (XX): 




(XX) 



in which 



25 



30 



X is -H or -0-CH. 



R IS C:, . alkyl: 
R IS ^ alkyl; and 
is -CH(C02R^)2 or 



CH 



c — 



c- 

II 

o 



35 



R is C^^^alkyl 
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provided that when X*^ is 4- 
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«2 . 
R xs 



CH 



O 
II 

C— 0> 



c 

11 
o 



that comprises reaction of a compound ot formula (XXI) 



CH 



10 




R 



(XXI) 



15 



15 2 . 

Wherein X and R are as in formula (XX) and R is 



C(C02R )2 or 



.CH, 



20 



"C O 

II 

o 



^CH 



with a compound of formula (XXII) 



(R )2-Si-C=C-MgZ 



(XXII) 



25 wherein R is as in formula (XX) , and Z is Br, CI. or 

I; followed by addition of the reaction mixture to aqueous 
acid, 

4. A process for preparing .compounds of the 
30 formula <X): 



.CH 



C=CH 



CH, 



.CO^H 



(X) 



35 
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in which 



X is -H o 



OR and 



R is C^_^ alkyl, that comprises reaction of 
a compound of the formula: 



10 




C=C-Si(R )^ 

CH 



15 



20 



25 



in which X*^ and R^ are as described in claim 12, R^ 

is C alkyl with a suitable base followed by (a) where 

R is CU(CO^R )^ acidification with a strong acid 

and heating the reaction mixture at about 80--l20*'C in the 

2 

presence of an aqueous organic base« or (b) where R 



IS 



O 

II 

c- 



c- 
u 



CH 



30 



heating at about 40-60**C om dipolar, aprotic solvent an 
organic extract of the reaction mixture with potassium 
fluoride followed by acidification by addition of a 
strong acid. 



35 



5. A process for the preparation of a 
pharmaceutical composition which comprises contacting a 
compound of structure (I) as described in claim 1 and a 
pharraaceutically acceptable carrier. 
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6« A process according to claim 5 in which the. 
compound of structure (I) is 

fl-ethynyibenzeneethanamine or its hydrochloric acid salt; 
B-ethyayl-3-hydroxyben2eneethanaraine or its oxalic acid 
5 salt; 

B-ethynyl-4-hydroxybenziBneethanamine ox; Its hydrochloric 
acid salt; 

fl-ethenylbenzene6thanaraine or its hydrochloric acid salt. 
B-ethenyl-3-hydroxybenzeneethahamine or its hydrochloric 
10 acid salt, or 

fl-ethynyl-4-hydroxybenzeneethanamihe or its hydrochloric 
acid salt. 
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